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Abstract
Coronavirus Disease of 2019 (COVID19) was the first time diagnosed in the worker of the seafood market

of Wuhan, a city of China, in December 2019 and now the entire world is facing its disastrous effects. The
overall mortality rate per number of diagnosed COVID19 cases is 4.7 percent. It is highly contagious and
infects all age groups but elderly people with co-morbid conditions are at high risk. There is variation in
presentation from asymptomatic to critical condition. It attacks the vital organs of the body with features of
severe pneumonia, acute respiratory distress syndrome (ARDS), cerebral edema, myocarditis, heart
failure, renal failure, diarrhea, sepsis, septic shock, and death.

The assessment of the severity of the disease depends upon lymphopenia, thrombocytopenia, raised C-
reactive protein (CRP), raised serum ferritin levels, raised prolactin, deranged coagulation profile, and
bilateral opacities infiltrates in the lungs. Confirmatory test for diagnosis is real-time PCR of nasal and
pharyngeal swab in non-ventilatory patients. Hydroxychloroquine (previously used), remdesivir, lopinavir,
ritonavir, interferon-beta, passive antibody therapy, and supportive care are available treatment options.
We highlight in this review, background of the disease, important impacts on the major system of the body,
transmission, diagnosis, treatment, and recommendations.
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Introduction and Background of health and economy. The first time COVID19
The world has been facing different viral was identified in the workers of the seafood
infections since the origin of life. Now at this time market of Wuhan province of China, in December
highly lethal and contagious novel virus attacked 2019. The source of transmission of infection
the entire world and it became pandemic in a short reported in  humans through bat (96%).

period. The entire world is in a state of panic due
to destroying effect of the novel Coronavirus
Disease of 2019 (COVID19) on the infrastructure

The World health organization (WHO) declared
the outbreak an international emergency and
pandemic!!.
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The overall mortality in a per number of cases is
4.7 percent, ranging from 0.2 percent to 15
percent according to age group and other health
problems till 28th March 2020 as compared with
the mortality of flu pandemic in 1918 which was
3% to 5%>,

The name Coronavirus is derived from the Latin
word corona, which means "crown" or "halo”, the
virus has the characteristic appearance of the
crown or solar corona under an electron
microscope as the surface being covered in club-
shaped protein spikes. It is an RNA virus belongs
to Coronavirida and Orthocoronavirinae family
and subfamily respectively.

There are six species of human coronaviruses,
four of these strains are HCoV-229E, -NL63, -
0OC43, and -HKUL. These strains circulate in the
human population and cause mild respiratory
infections in adults and children worldwide. The
other three are beta coronavirus strains i.e. middle
east respiratory syndrome-related coronavirus
(MERS-CoV), severe acute respiratory syndrome
coronavirus (SARS-CoV1), and severe acute
respiratory syndrome coronavirus (SARS- CoV?2)
or COVID19".,

The SARS-CoV1 was transmitted to humans from
civet cats in 2002. The MERS-COV was
transmitted to humans from the camel in 2012,
and the SARS-CoV2 is a new strain of
coronavirus that has not been previously identified
in humans and is closely related genetically to the
SARS-CoV1 hence the name given to this novel
virus is SARS-CoV2 or COVID19M,

Strain of COVID19

There are two types of strains of COVID19
identified in the genetic study of viruses. These
are designated as L and S Strains. The L type
(70%) is more prevalent and has aggressive
presentation and spread more quickly than S
type(30%). The L type is more prevalent in the
early stages of the outbreak in the Wuhan city of
china, but the frequency decreased after early
January 2020 on the other hand S type is less
aggressive and evolutionarily older'®.

Vulnerable Age Group

Elderly aged people are at high risk than middle-
aged and children. The few cases of involvement
of children have been reported with mild to
moderate symptoms. The suppressed immune
system due to comorbid conditions is a high risk
factor because the body does not have enough
time to develop an immune response against the
attacking pathogens, so mortality rate is very high
in elderly patients with comorbid conditions, such
as, chronic renal failure, hypertension, diabetes
mellitus, coronary artery disease, connective
tissue diseases, etc. Some aggressive presentation
of COVID19 has been reported in younger age
groups. The mechanism in these cases might be
due to hyperactivity of the immune system that
destroyed healthy cells alongside infected ones!”.

Clinical Presentations

The presentation of the disease is highly variable;
most patients are asymptomatic or present with
mild to moderate and severe symptoms depending
upon the underline comorbid conditions. Anosmia
(loss of the sense of smell), low to high-grade
fever, dry cough, sore throat, epigastric
discomfort, diarrhea, easy fatigability, and
myalgia are common symptoms in the most severe
cases, severe pneumonia, acute respiratory distress
syndrome  (ARDS), sepsis, septic shock,
myocarditis, renal failure, and multi-organ failure,
all potentially leading to the mortality™.
COVID19 involves the vital organs of the body
including the brain, lungs, heart, Kkidneys,
intestines, and vessels due to the presence of
ACE2 enzymes on the surface of these organs.

Respiratory System

The COVID-19 mainly affects the lower
respiratory system through the accesses of enzyme
ACE2 which is most abundant in type Il alveolar
cells of the lungs. The virus uses a special surface
glycoprotein called a "spike" (peplomer) to adhere
to ACE2 and enter into the cell®®. The respiratory
involvement presents with mild to moderate
pneumonia, fever, fatigue, cough (with or without
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sputum production), anorexia, malaise, muscle
pain, sore throat, nasal congestion, and/or
headache.

Severe pneumonia presents with fever, cough,
respiratory rate >30 Dbreaths/min, severe
respiratory distress, or SpO2 <93% in the room
air.

Acute Respiratory Distress Syndrome (ARDS)
It is the type of respiratory failure characterized
by widespread inflammation in the lungs within 1
week of a known clinical insult or new or
worsening respiratory symptoms. Chest imaging
shows bilateral opacities or infiltrates which are
not explained by volume overload (on
echocardiographic examination), lobar or lung
collapse, or nodules. It is categorized based on
oxygenation impairment without any risk factor:

e« Mild ARDS: 200 mmHg <PaO2/FiO2 a
<300 mmHg (with PEEP or CPAP >5
cmH20, or non-ventilated),

e Moderate ARDS: 100 mmHg <PaO2/FiO2
<200 mmHg (with PEEP >5 c¢cmH20, or
non-ventilated)

o Severe ARDS: PaO2/FiO2 <100 mmHg
(with PEEP >5 ¢cmH20, or non-ventilated);
When PaO2 is not available, SpO2/FiO2 <
315 suggests ARDS

Cytokine Release Syndrome

The cytokine storm is a life-threatening medical
condition that occurred in the late stage of
COVID19. The pathogenesis shows that SARS-
CoV2 virus enters the host cell through ACE2
receptors and control the DNA and lysosomes and
start replication phase which ends with the rapture
of the infective host cell, then the process of the
inflammatory response is started. It is a form of
systemic inflammatory syndrome which is started
due to activation of a large number of white cells
like helper T cells and macrophages that release
inflammatory cytokines i.e. interleukin IL-6,
interleukin I1L-2, interleukin IL-12, TNF-alpha,
interleukin-10, interferon-gamma, and granulocyte
colony-stimulating factors. These cytokines are

produced to regularize the inflammatory
reactions™™. In response to cytokine syndrome,
characteristic changes appear in the body like
altered mental level, weak pulse, cold extremities,
low blood pressure, difficult or fast breathing, low
oxygen saturation, decreased urine output along
with coagulopathy, thrombocytopenia, acidosis,
high lactate, or hyperbilirubinemia, and
phenomena of sepsis start. Persisting hypotension
despite volume resuscitation indicates septic
shock™.

Gastrointestinal System

Gastrointestinal involvement presents with mild
symptoms of epigastric discomfort, diarrhea,
abdominal pain, nausea, and vomiting. The cause
of involvement is due to abundantly presence of
ACE2 enzymes on cell membranes of glandular
cells of gastric, duodenal, and rectal epithelium as
well as endothelial cells and enterocytes of the
small intestine!™. It has been reported that virus
was found in the feces from one to twelve days or
more, 53% cases had positives anal swab than oral
swab in the later stages of infection while in 17%
of cases virus was still in stool after the clearance
from respiratory samples. There was a shift of
source of reoccurrence from oral to anal in late
stages!**2.

Renal System

The COVID19 involves the renal system in late
stages and presents with proteinuria, deranged
renal functions, hematuria, and acute renal failure
(ARF), computed tomography (CT) scan of the
kidneys shows reduced renal density secondary to
inflammation and edemal*>*4,

Cardiac Involvement

The cardiac involvement with COVID19 presents
as myocarditis and heart failure due to the
dissemination of the virus through the blood or the
lymphatic system from the respiratory tract and
triggering of inflammatory response. The increase
of cardiac troponin levels, diffuse interstitial
myocardial edema with hypokinesia and the slow
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gadolinium washout are indicators of cardiac
injuryt®!.

Central Nervous System

The involvement of the central nervous system
(CNS) with COVID19 has been reported due to
the expression of ACE2 receptors in endothelial
linings of capillaries and neurons. The virus enters
the brain via the transcribrial route (cribriform
plate of the ethmoid bone) and through the
systemic circulation. The altered sense of smell or
hyposmia is an early feature and cerebral edema is
a late feature. Severe CNS involvement alone can
cause early death before systemic involvement.
The findings of autopsies show that there were
abundant of novel coronaviruses on the
endothelium  of  cerebral  microcirculation,
cerebrospinal fluid, glial cells, and neuronal
tissues!®.

Hepatic Involvement

There is mild derangement in liver function tests
(LFTs) that are noted and the liver tissue
displayed mild sinusoidal dilatation and minimal
lymphocytic infiltration on liver biopsies. ALT,
AST, GGT, Total bilirubin are significantly
elevated in severe COVID19 but the liver is not
the main target organt*”’.

Hematological Involvement

Lymphopenia is a characteristic feature and
predictor of disease severity. It is reported that
initially, lymphocyte decreased in severe cases
then increased to higher than 10% until
discharged, on the other hand, there was little
decreased of lymphocytes at the onset of disease
and higher than 20% at the time of recovery.

The pathophysiology of lymphopenia shows that
the virus directly attacks the ACE2 receptor on the
surface of lymphocyte and enters the cell and
destroys it. It might be due to the disorder of
inflammatory cytokines which cause lymphocyte
apoptosis. Another mechanism of lymphopenia is
hyperlactic acidosis which occurs during severe
COVID19 and responsible for the suppression of

lymphocyte proliferation™®. Thrombocytopenia in
the absence of primary etiology is also a bad
prognostic sign it indicates the severity of disease
and suggests serious organ malfunction and
development of disseminated intravascular
coagulation  (DIC). The mechanism  of
thrombocytopenia in COVID19 is not confirmed.
It was suggested in the SARS-CoV-1 that
thrombocytopenia was due to vast platelet
consumption during aggregation at the site of
damage of the endothelial lining of lungs by the
virus. The second possibility is due to bone
marrow suppression by infection, another reason
may be pulmonary capillary bed damage due to
infection which leads to a decrease in the release
of platelets from mature megakaryocytes™.

Transmission

The transmission of COVID19 is through close
contact, travel between areas, and by respiratory
droplets during cough, sneeze, talk, and during
fast breathing within a range of about 2 meters
(6.6ft). People may also catch by touching a
contaminated surface and then their face, eyes,
and oral cavity. The virus may remain viable on
plastic and steel for up to three days and
cardboard for more than one day or on copper for
more than four hours®*. The coronaviruse is
inactivated by soap, which destabilizes its bilayer.
It is highly contagious when people are
symptomatic, although spread may be possible
during the incubation period which may range
from 2 to 14 days!>?*.

Laboratory Findings

The most common laboratory findings in
COVID19 are lymphopenia, neutrophilia, elevated
AST, ALT, LDH, CRP, ferritin levels, and lactic
acid. Elevated D-dimer and lymphopenia have
been associated with high mortality. Procalcitonin
is initially normal at the time of admission but
may increase among critical cases!??.
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Chest Imaging

The characteristic features in chest radiograph are
bilateral non-homogenous opacities in late stages
but initially, these are normal, High-resolution
computed tomography (HRCT) chest typically
demonstrate bilateral, peripheral ground glass

opacities!®!.

Real-Time Polymerase Chain Reaction (PCR)
Test

The real-time polymerase chain reaction (PCR)
test can identify SARS-CoV2 from a variety of
clinical samples including nasopharyngeal swabs,
throat swabs, bronchoalveolar lavages, bronchial
washings, and sputum. The clinical data shows
high sensitivity with bronchoalveolar lavage fluid
93%, sputum 72%, nasal swabs 63%, fibro
bronchoscope brush biopsy 46%, pharyngeal
swabs 32%, feces 29%, and blood 1%,
Bronchoalveolar lavage, the tracheal aspirate is
only possible in ventilator patients. The swabs
with wooden shafts should be used during
nasopharyngeal or pharyngeal sampling and avoid
calcium alginate swabs that inactivate some
viruses and inhibit PCR testing. Place the swab
sample in sterile tubes at 2-8C which is viable up
to 72 hours after collection. If a delay in the
testing sample it should be stored at -70C or
below. Only a nasopharyngeal sample can be used
for the diagnosis of COVID19[%).

Treatment

There are few treatment options available against
the novel COVID19. Chloroquine and
Hydroxychloroquine (previously used) are used
because of their anti-cytokine storm properties.
Tocilizumab is an immunosuppressive drug and
IL-6 antagonist which is mainly used in
rheumatoid arthritis and severe form of juvenile
arthritis also recommended for treatment. Another
antiviral has been evaluated including remdesivir,
lopinavir, ritonavir and interferon-beta in
combination therapy®® There is no benefit
of Chloroquine and Hydroxycholoroquine in pre-
and post-exposure with COVID197,

Passive Antibody Therapy

The passive antibody therapy or non-vaccine
immunization is another treatment option. In this
technique plasma of recovered patient of
COVID19 is used in critically ill patients, this
plasma contains an abundance of antibodies
specific to COVID19. These antibodies attach to
the viral antigen present on the surface of
targeting human cell than natural killer cells attach
on antibodies and process of phagocytosis start,
which is also known as antibody-dependent
cellular cytotoxicity!??l.

Discharge Criteria and Infectivity Period after
Remission

The patient should be discharged based on the
afebrile state of more than three days, improved
respiratory symptoms, and pulmonary imaging,
Real-time PCR of the respiratory pathogen is
negative twice consecutive (sampling interval >
24 hours). The patient should be kept in isolation
from community and family for 14 days after
discharge and followed up on 2 and 4 weeks with
PCR#,

The SARS-CoV2 virus can persist in upper
respiratory samples for 7-12 days in moderate
cases and up to 2 weeks in severe cases after
remission. It persists in feces up to 4-5 weeks after
onset. The test to confirm virus clearance in
asymptomatic cases should be done after 14 days
of an initial positive test. Serological tests of 1gG

antibodies are valuable in asymptomatic patients
[30,31]

Recommendations

The COVID19 has produced a panic situation in
the entire world —people think it is a token to
death. No doubt the world is facing an extremely
bad pandemic. Only precautionary measures can
prevent the transmission of this lethal disease.

1. Social Distancing and Hygienic Condition

The transmission of disease can be decreased by
frequent hand washing with soap including the
back of hands, between fingers and under nails for
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20 seconds or use of 70%of alcohol-based
sanitizer on regular basis in the absence of water.
Cover mouth and nose with elbow or tissue paper
when coughing and sneezing. Immediately discard
used tissue paper. Social distancing is the only
weapon in the fight for this lethal disease.

2. Differentiation from other Respiratory
Diseases and Anosmia

The constitutional features of this disease have
similarities with other respiratory diseases but
fever, dry cough, and shortness of breath are
distinguishing features. It should be differentiated
from other upper and lower respiratory tract
diseases based on the proper history of patients
especially patients with a history of allergic
asthma, COPD, bronchiectasis. Anosmia with
respiratory involvement is an important clue of
CoVID109.

3. Significance of Real-time PCR vs Antigen
Antibodies Test

Diagnosis should be made on real-time PCR tests
as it is more reliable than the antigen-antibodies
kit method. Antibodies IgM appear in the blood
after 5-7 days of symptoms. Early diagnosis can
be missed by the antigen-antibodies method and
the community has to pay for it in the form of
transmission of COVID19 in healthy people. It
can be false-positive with some other infections
due to cross-reactivity but it is very helpful by
knowing the proper history of 5-7 days of
symptoms and in asymptomatic patients.

4. Antigen Test

Although the antigen test is not available till now
but workup should be done on it because it is the
easiest and very cost-effective.

5. Chest X-ray/HRCT Chest

This test is a high value of significance in case of
doubt of diagnosis based on PCR-negative and
history of the patient. We can reduce mortality by
early recognition and intervention.

6. Patients and Family Education upon
Discharge
Education of patient and family members is very
important in handling stool and urine due to
prolonged periods of viral shedding in stool after
remission.

7. Precautions in the use of Self-Medications

Education and counseling of community are
required regarding the use of COVID19
medications without clinician advice to prevent
severe complications associated with these drugs.

8. Use of Immune-Boosting Diets

The awareness among community should be
produced for the use of diets containing vitamin
C, calcium, vitamin D, zinc, etc; and the handling
of animal products like milk and meat with proper
hygienic protocols.
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